Hydrocortisone preserves the vascular barrier by protecting the endothelial glycocalyx.
Hydrocortisone protects against ischemia-reperfusion injury, reduces paracellular permeability for macromolecules, and is routinely applied in the prevention of interstitial edema. Healthy vascular endothelium is coated by the endothelial glycocalyx, diminution of which increases capillary permeability, suggesting that the glycocalyx is a target for hydrocortisone action. Isolated guinea pig hearts were perfused with Krebs-Henseleit buffer. Hydrocortisone was applied in a stress dose (10 microg/ml) before inducing 20 min of ischemia (37 degrees C). Hearts were reperfused for 20 min at constant flow (baseline perfusion pressure, 70 cm H2O) with Krebs-Henseleit buffer or Krebs-Henseleit buffer plus 2 g% hydroxyethyl starch (130 kd). Coronary net fluid filtration was assessed directly by measuring transudate formation on the epicardial surface. Hearts were perfusion fixed to visualize the glycocalyx. Ischemia-induced degradation of the glycocalyx enhanced coronary perfusion pressure (118.8 +/- 17.3 cm H2O) and increased vascular permeability (8 +/- 0.2 microl x min(-1) x cm H2O(-1) at baseline vs. 34 +/- 3.3 microl x min(-1) x cm H2O(-1) after reperfusion). Enzymatic digestion of the glycocalyx (heparinase) elicited similar effects. Hydrocortisone reduced postischemic oxidative stress, perfusion pressure (86.3 +/- 6.4 cm H2O), and transudate formation (11 +/- 0.6 microl x min(-1) x cm H2O(-1)). Applying colloid augmented this (70.6 +/- 5.6 cm H2O and 9 +/- 0.5 microl x min(-1) x cm H2O(-1)). Postischemic shedding of syndecan-1, heparan sulfate, and hyaluronan was inhibited by hydrocortisone, as was release of histamine from resident mast cells. Electron microscopy revealed a mostly intact glycocalyx after hydrocortisone treatment, but not after heparinase treatment. Hydrocortisone preserves the endothelial glycocalyx, sustaining the vascular barrier and reducing interstitial edema. The effect of colloids suggests that prevention of postischemic rise in coronary resistance by hydrocortisone could also be based on alleviation of endothelial swelling. Stabilization of myocardial mast cells by hydrocortisone may account for the mitigated inflammatory affect of ischemia-reperfusion.